l'ocynapcruvennoe GrymeTHOE OTHTIE OUPAIORATE IbHOC YHPEI IEIHE
aunel No | 79
RanHiHekoro paiona Camgr-1letepypra

Pacoxorpena T T neaTa | EPON Lol g
T8 RE0E OHICAT AIPSIMGT IO MEMAL DI HCCTM CORCTOM : y N
adpenpts yuntencl i | VBOY qumci 36179 1
PERCMSHIOEAITA B DAGCRIOT IR ) |
I e narardYec e Ccone e
[BOY imue 31749 | R
nparroknT Mo 5 GTHJ?:E::§L;§1?| I? Lt N2 145
o7 30 sign D02 - v 2 manme 2022 r.J

[KIIJHE‘F{,{IDM.H.:I. H
I U TR

MognncaHo

undposo
nognucbto: batosa

Jliogmunna
AHaTONbeBHA

NMULUEW 179 [ara: 2022.10.31
12:18:52 +03'00"

Pabouast nporpamma
o reoMeTpuu s 9a kiacca

YUYUTCIIAA MaTCMAaTUKU

Pyuenbkunoi EBrennn BiannciaBoBHBI

2022 - 2023 y4ueOHbIi roj



IHossicHuTEeALHAA 3AIUCKA.

PaGouasi nporpaMmma no reoMeTpuH JJis1 9a Kjiacca COCTaBJICHA HA OCHOBE:

- @®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanuu
(manee - PO)y;

- @enepadbHOTO TOCYAApCTBEHHOrO0  00pa30BaTENILHOTO  CTaHAApTa OCHOBHOTO  OOIIETro
00pa3oBaHus, YTBEP)KACHHOTO MpHKa3oM MuHucTepcTBa 00pa3zoBaHus U Hayku PD ot 17.12.2010 Ne
1897 (nanee — ®I'OC ocHOBHOTO 0011IETO 0OPA30BaAHMUS);

-- Ilpuka3 MunucrepctBa mnpocsemenuss Poccuiickoit @enepauyu ot 11.12.2020 Ne 712 "O
BHECCHUU W3MEHEHHMH B HEKOTOphIe (hefepalibHbie TOCYJapCTBEHHBIE 00pa3oBaTeIbHBIC CTaHIAAPTHI
o0uiero oopa3oBaHus 10 BOIIPOCaM BOCIIMTAHUA 00ydaromuxcs";

[Ipukazom MunnpocBemenuss Poccun ot 20 mas 2020 r. Ne 254 «O ¢denepanpbHOM TiepedHe
y4eOHMKOB, PEKOMEHIYEeMBIX K WCIOJIb30BAHUIO TMPU peaM3alid HMMEIOIIUX TOCYAapCTBEHHYIO
aKKpEJUTAIMI0 00pa30BaTEIbHBIX MPOrPaMM HaYaJbHOTO 00IIIEeT0, OCHOBHOTO OOIIEro, CPeHETO O0IIEro
o0pa3oBaHUY;

[lepeunem opraHuzanuii, OCyIIECTBISIONUX BBIMTYCK Y4eOHBIX MOCOOMIA, KOTOPBIE JOMYCKAIOTCA K
UCTIOJIb30BAHUIO TIPU peah3aliil UMEIONINX TOCYAApCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeIbHBIX
porpaMM Ha4daJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEAHETo OOIero oOpa3oBaHUs, YTBEP)KICHHBIM
npuka3oM MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 09.06.2016 Ne 699;

CanurapapiMu nipaBunamu CIT 2.4.3648-20 «CaHUTapHO-3MTUAEMUOIOTHYECKUMU TPEOOBAHUSIMHU
OpTaHHU3AIMAM BOCIIUTAHUS M OOYYCHHS, OT/IHIXa M O3JJOPOBJICHUS JETCH M MOJOICKMN», YTBEPKICHHBIX
MMOCTAHOBJICHMEM [JIaBHOTO TOCYJapCTBEHHOTO CaHUTApHOro Bpauda Poccuiickoir ®Penepanuu OT
28.09.2020 Ne 28 (nanee — CII 2.4.3648-20 );

CanutapubiMu npaBuwiaMd W Hopmamu CanlluH 1.2.3685-21 «l'urmeHnueckue HOpPMATHUBBHI U
TpeboBaHus K obOecneueHHro Oe30macHOCTH U (Win) Oe3BpEAHOCTH Ui 4eloBeKa (PAKTOPOB Cperbl
oOWTaHUs», YTBEP)KICHHBIX TIOCTAaHOBJIEHHWEM [JIaBHOTO TOCYIapCTBEHHOI'O CaHUTAapHOIO Bpauda
Poccuiickoit ®eneparnuu ot 28.01.2021 Ne 2 (nanee — CanlluH 1.2.3685-21);

- KOHLEMIMU IpernojaBaHusi MaTeMaTHUKU B 00pa3oBaTeNbHBIX opraHuzanusax PO, peanusyrommx
OCHOBHBIE 00ITIc00pa30BaTEIbHBIE TPOTPaAMMBI, YTBEepKAeHHON 24 nexadps 2013 roga pacnopspkeHUEM
[IpaButensctBa PO;

-- Pacmopsikenmem Komurera mo oOpaszoBanumio ot 15.04.2022 Ne 801-p «O dopmupoBanun
KaJeHJapHBIX YYEeOHBIX TpaQUKOB TOCYAAPCTBEHHBIX oOpa3oBaTenbHBIX yupexaeHuid CaHKT-
[TerepOypra, peanu3yrommMx OCHOBHBIE 00ImIe00pa3oBaTeabHbIe MporpamMmbl, Ha 2022/2023 yueOHBIHA
rom ;

- yueOHbIM ianoM 'BOY Jluneit Nel79 Kanununckoro paiiona Cankr- IlerepOypra Ha 2022-2023
Y4EOHBIH TOT;

- [Tonoxxenus o cucTemMe OIEeHUBaHKS 00pa30BaTENBHBIX pe3yabTaToB oOyuaromuxcs ['bOY numeit
179 Kanununckoro paiiona Cankt-IletepOypra;

- Tomoxenust o donme oneHouyHsix cpeacts ['bOY mumeit 179 Kammamackoro paiioHa CaHKT-
[TetepOypra;

— T'eomerpusa. COOpHUK TpPUMEPHBIX pabouyux mporpamm. 7-9 Kiaccel: cocTaBuUTeNb: T.A.
Bypmuctposa. — M.: IIpocsemenue, 2020. — 94 c.

MecTo 1 poJib pegMeTa B y4eOHOM ILJIaHE.
CormacHo yueonomy iany ['bOY nureit Nel79 na nzyuenue reomerpuu B 9 Kitacce OTBOJIUTCS 2 Yaca B
Heneno, 68 4acoB B IO/, U3 HUX Ha UTOTOBOE MOBTOpeHue (pe3epB) 7 yacoB. KOHTpoOIbHBIX paboT — 6



Nudopmanus 0 BHECEHHBIX H3MEHEHHUAX

Konuuects | KonuuectBo
Ne 0 YacoB I10 JacosB,
Tema aBTOPCKOM COIJIaCHO
porpaMMe | BHECEHHBIM
U3MEHEHUSIM
1 | BBoJiHO€ MOBTOpEHUE - 4
2 | BekTopsl 8 9
3 | Meroa koopauHat 10 11
4 | CooTHOUIEHHE MEX/1y CTOPOHAMHU U YIVIAMU TPEYTOJIbHUKA 11 14
5 | JlivHa OKpY>KHOCTH U IJIOMIA/Ib KPyTa 12 11
6 | JIBwxkenue 8 6
7 | HaganpHble cBEIEHUS U3 CTEPEOMETPUH 8 6
8 | AKCHMOMBI JITAHUMETPUH 2 1
9 | UroroBoe noBTOpEHHE 9 6
Hroro 68 68

BHeceHrne M3MEHEHUH MO3BOJIUT OXBATUTH BECh M3y4YaeMbIid MaTepHall 1Mo MPOrpamMme, TIOBBICUTh
YpOBEHb OOYYCHHOCTH yYallMXCs [0 TpeaMeTy, a Takke Oonee 3PQPEKTUBHO OCYIICCTBHUTH
WHIMBUIYAITBHBIA TOIX0/ K 00yUJarommMcsl.

Pabouas nporpaMMa BbINOJHSIET /IB€ OCHOBHbIE PYHKIMM:

Hngopmayuonno-wemoouueckan GyHKINsS TO3BOJIAET BCEM y4YaCTHHKaM OOpPa30BaTENIbHOTO
npoliecca MoJlyduTh MPeJICTaBICHHE O LEIsX, COAePKAHNU, 00IIel cTpaTeruu 00ydeHus!, BOCIIUTAHUSI U
pa3BUTHS, yYAIUXCSI CPEJCTBAMU JJTAHHOTO y4eOHOTO MpeIMeTa.

OpzanuzayuonHo-naanupyrowias QyHKIHS TPEAyCMaTPUBAET BBIJCICHUE ATAoOB OOYyYCHHS,
CTPYKTYpPUpPOBAaHUE Yy4YeOHOTO MaTepHuaia, OIpEJIeNeHNEe €ro KOJIWYECTBEHHBIX U KauyeCTBEHHBIX
XapaKTePUCTHK Ha KaXKIOM U3 3TANOB, B TOM YHUCIIE IS COACPKATEIHHOTO HAIIOJIHEHUS TIPOMEXYTOUHOMN
aTTeCTallUM y4yalluXxcs.

O0mas xapakTepucTHKa y4e0HOI0 npeaMera

MaremaTnueckoe 00pa3oBaHME€ B OCHOBHOW IIKOJI€  CKJIAJbIBACTCS M3  CIEAYIOLIMX
CoJepKaTeIbHbIX KOMIIOHEHTOB (TOYHbIC Ha3BaHUs OJIOKOB): apugmemuxa; anzedpa; zeomempus;
INIeMeHmbl  KOMOUHAMOPUKU, Meopuu eepoamuocmeil, cmamucmuku u Jao2uku. B cBoei
COBOKYITHOCTH OHH OTPaXKarOT OOraThlii ONBIT OOy4YeHHs MaTeMaTHKe B HaIleld CTpaHe, YYUTHIBAIOT
COBPEMEHHbIE TEHACHLUUM OTEYECTBEHHOM U 3apyOeKHOW IIKOJbl M IO3BOJIIOT PEAIU30BAThH
NIOCTaBJICHHBIC TEpe]] IIKOJIBHBIM OOpa30BaHUEM LEIH Ha HH()OPMAIMOHHO E€MKOM U TPaKTHYECKH
3HAYMMOM MaTepuajie. OTH COJEpKaTelIbHbIE KOMIIOHEHTBI, Pa3BUBAsCh Ha IMPOTSIKEHUU BCEX JIET
00y4YeHHsI, ECTECTBEHHBIM 00pa30M MEepeIuIeTalTCs U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

I'eomerpusi — oOIMH U3 BaXHEMIIMX KOMIIOHEHTOB MaTeMaTH4YecKoro oOpa3oBaHus,
HEOOXOIUMBIA Il MPUOOPETEHHs] KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE M TNPAKTHUYECKH 3HAYMMBIX
yMeHu#, (GOpMHpPOBAaHUS A3bIKA ONHMCAaHUS OOBEKTOB OKPYXKAIOLIEr0 MHpa, JUIsl pa3BUTHUA

IPOCTPAHCTBEHHOTO BOOOPaXEHUS W HUHTYUIMH, MAT€MaTHYECKOW KyJIbTYpbl, UIS S3CTETUYECKOTO
BOCIHTAHUS yyaliuxcs. V3ydeHue reoMeTpuu BHOCHUT BKJIAJ B Pa3BUTHE JIOTUYECKOTO MBILIUICHUS, B
¢opmupoBaHHEe TOHATUS JOKa3arenbcTBa. lIpeoOpa3oBaHue reoMeTpHyeckuX (opM BHOCHT CBOA
cnenuguIecKil BKIaa B pa3BUTHE BOOOpaXKEeHHUsI, CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUYECTBY.

B kypce reomerpum 9-ro kiacca popmupyercs noustue Bekropa. Ocoboe BHUMaHUE yIeIIeTcs
BBITMIOJTHEHHUIO OTepalfii HaJ BEKTOpaMHU B reoMeTpuueckoi dopme. Yuamuecs TOMOIHSIIOT 3HAHUS O
TPEYrOJbHUKAX CBEIEHUSMH, O METOJaX BBIYMCIIEHUS JJIEMEHTOB IPOM3BOJIBHBIX TPEYTOJbHUKAX,
OCHOBaHHBIX Ha TeOopeMax CHHYCOB M KOCHUHYCOB. JlaioTcs cucTeMaTH3HpOBaHHBIE CBEACHUS O
NpPaBWIbHBIX MHOTOYTOJIBHUKAX, 00 OKpPYKHOCTH, BIHCAHHOW B NPaBWJIBHBI MHOTOYTOJBHHUK U
onmcanHoi. Ocob0e MeCTO 3aHUMAET pelieHue 3a1ad Ha TpuMeHeHue ¢popmyi. JlaroTcs mepBbie 3HAHUS
0 JBIDKEHHH, TIOBOPOTE M MapajiesbHoM nepeHoce. Cepbe3HOE BHUMaHHE yJensercs: (popMUpOBaHHIO
YMEHHM paccykJaTh, ejaTh MPOCThIE JOKAa3aTENbCTBA, JaBaTh 00OCHOBAHUS BBIMNOJIHSIEMbIX JIEHCTBUI.



[MapannenbHo 3aKIabIBAIOTCS OCHOBBI JJIS U3yUEHHS] CUCTEMAaTHYECKHX KYPCOB CTEPEOMETPUH, (PU3UKH,
XUMHH U JPYTHX CMEKHBIX IIPEIMETOB.

Kypc xapakrepusyeTcsi pallMOHaIbHBIM COYETaHUEM JIOTMUECKOM CTPOrOCTH M I'€OMETPHUYECKOM
HaTJIJHOCTU. YBEIMYMBACTCS TEOPETHYECKAas 3HAYMMOCTh H3y4aeMOIrO MaTepHala, pacHIMpSIOTCS
BHYTPCHHUE JIOTHUECKHE CBS3M Kypca, IOBBIMIAETCS pPOJNb JACAYKIHMH, CTENeHb abCTPaKTHOCTH
M3y4aeMOro MaTepuaja. Ydallyecs OBIAICcBAlOT IMPUEMAMH AHATUTHUKO-CUHTETHYECKOU IESATCIBHOCTH
IpU JOKa3aTeIIbCTBE TEOPEM U peleHuM 3anad. CHCTeMaTH4ecKoe H3JI0KEHUE Kypca I103BOJISIET
IPOJOJIKUTE PaboTy MO (OPMHUPOBAHUIO MPEACTABICHUN ydalluXcsd O CTPOCHMM MaTeMaTH4eCKOH
TEOpPHH, OOECIeYMBAET pa3BUTHE JIOTMYECKOTO MBIIUICHUS IIKOJBHUKOB. M3noxeHue warepuana
XapaKTepu3yeTcs MOCTOSIHHBIM OOpallleHuEM K HarJIsiIHOCTH, UCTIOJIb30BAHUEM PUCYHKOB U YepTexkell Ha
BCEX dTamax oOydeHHUs W pa3BUTHEM T'€OMETPUYECKON MHTYWIIMH Ha 3TOH ocHOBe. lleneHampaBieHHOE
oOpalieHre K IpuMepaM U3 MPAKTUKH Pa3BUBACT YMEHHUS YYaIUXCsl BBIYJICHITh F€OMETPUUECKUE (aKThl,
(GOpMBI, U OTHOIICHHUS.

OOpaszoBarenbHble M BOCIMTATENIbHBbIE 3aJadd OOYYEHHMsS TE€OMETPUM JIOJDKHBI peIaThCs
KOMILJIEKCHO C Y4€TOM BO3PACTHBIX OCOOCHHOCTEH 00yUalOIIMXCs, CIIEHU(PUKN T€OMETPHH KaK y4eOHOTO
IpeaMeTa, ONPENesIonero e€ poib U MeCTo B OOIIEH CUCTEME IIKOJIBHOTO OOY4YEHHs M BOCIUTAHUA.
[Ipn nnaHMpoBaHUMM YPOKOB CIEAyeT MMETh B BHAY, UTO TEOPETHMUECKUM MaTepuan OCO3HAaeTcs M
yCBaMBaeTCsl MNPEUMYIIECTBEHHO B Ipouecce pemieHus 3amad. OpraHmsys pelleHue  3azad,
1esiecoo0pa3Ho LIMpe UCTONb30BaTh AU(PPEPEHIUPOBAHHBINA MOAXO K ydamuMcs. BaxkHbIM ycioBueM
NpaBWIbHON  OpraHuM3aluu  y4eOHO-BOCIMTATENBHOIO  Ipolecca  SBISIETCS  BBIOOP — yuuTeleM
palMoHaIbHONW CHCTEMBI METO/IOB M NIPUEMOB 00ydeHUs, cOaTaHCUPOBAHHOE COYETAHHE TPATUIIMOHHBIX
U HOBBIX METO/0B OOy4Y€HHs, ONTUMHU3MPOBAHHOE MPUMEHEHNE OOBACHUTEIbHO-UIUIIOCTPUPOBAHHBIX U
IBPUCTHUYECKUX METOJIOB, UCIIOJIb30BaHHE TeXHHUECKUX cpencTB, KT -kommoneHnTa. YueOHbIH npouecc
HEO0XO0IMMO OPHUEHTHPOBATh HA PALMOHAIBHOE COYETAaHHE YCTHBIX M IMUCbMEHHBIX BUAOB PalbOTHI, KaK
IpU U3YYEHUU TEOPHHM, TaK M MPHU PELICHUU 3a1ady. BHMMaHue y4yuTess AOJDKHO OBITh HAlpaBJIeHO Ha
pa3BUTHE peun ydammxcs, OpMHUPOBAHUE Y HUX HABBIKOB YMCTBEHHOIO TpyJa — IUIAHUPOBAHHE CBOEH
paboThl, MOMCK pallMOHAIBHBIX MTyTeH €€ BBIMOIHEHUS, KPUTHUECKYIO OIICHKY Pe3yJIbTaTOB.

OcHoBHBIE 1IeJIN Kypca:

- OBJQJICHHME CHUCTEMOM MaTeMaTHYeCKUX 3HAHUH W yMEHUH, HEOOXOOUMBIX B IPAKTHUECKOU
NeSITeIbHOCTH, IPOIOJKEHUSI 00pa30BaHMs;

- TpuOOpEeTEeHHE OMbITA TUIAHUPOBAHUS U OCYILECTBICHHS aITOPUTMHUYECKON IEATEIIbHOCTH;

- OCBOCHHUE HABBIKOB U YMEHUH NMPOBEJCHUS JOKA3aTENbCTB, 000CHOBAHUS BBIOOPA PELICHU;

- TpuoOpeTeHre yMEHUH SICHOTO U TOYHOTO M3JI0KEHHSI MBICTICH;

- Ppa3BUTh NPOCTPAHCTBEHHbIE NPEICTABICHUS M yYMEHUs, [IOMOYb OCBOUTH OCHOBHBbIE (aKThl U
METO/IbI IJIAHUMETPUU;

- HAY4UTh IOJb30BATHCSA T€OMETPUYECKUM SI3BIKOM JUIsl ONTMCAHUS IIPEIMETOB.

B ocHOBY kypca reomerpun 11t 9 Kinacca 0JI0KEHbI TaKKEe NPUHIMNBI KaK:

e |le0CTHOCTh U HEMPEPHIBHOCTh, O3HAYAIOLIUE, YTO JaHHAs CTYNEHb SIBISIETCS BaXKHBIM 3BEHOM
€IUHON OOIIEIIKOJIHFHOM HOATOTOBKH 10 MaTEMATHKE.

e HayyHocTh B COYETaHMHM C JOCTYIHOCTBIO, CTPOrOCTH M CHCTEMAaTHYHOCTb W3JIOKCHHS
(BKJIFOUEHHE B COZepKaHuE (PYHAAMEHTAIbHBIX MOJOKEHUN COBPEMEHHOM HAayKH C YYETOM BO3PACTHBIX
0COOEHHOCTEH 00yJaeMbIX).

e [IpaKkTUKO-OPUEHTUPOBAHHBIN MOIX0I, 00ECTICUNBAIOIIUN OTOOP Co/IepKaHUsI, HAIIPABJICHHOTO Ha
pelleHre NPOCTEHIIMX MPAKTUYECKUX 3aJad IUIAHUPOBAHMs  JEATCIBHOCTH, IIOMCKA HYXHOHU
UHpOpMaLIUH.

e [IpuHnun pasBuBaroniero o0y4yenus (00ydueHrne OPUEHTHPOBAHO HE TOJBKO Ha MOJy4YE€HUE HOBBIX
3HAHWM, HO W AaKTUBM3ALMUIO MBICIUTEIBHBIX IPOLECCOB, (POPMUPOBAHUE U PA3BUTHE Y IIKOJBHUKOB
0000IIEHHBIX CITOCOOOB IEATEIBHOCTH, (POPMHUPOBAHNE HABBIKOB CAMOCTOSATEIBHOM padoThI).

3anaum oOyueHus:

- YUYUTh yYaIlUXCs BBIIOIHATH IEHCTBUS HaJl BEKTOPAMM KaK HalpaBJICHHBIMU OTPE3KAMY;

- IO3HAKOMMTbH C MCIOJIB30BAHMEM BEKTOPOB U METOAA KOOPAMHAT IPU PEHICHUHM F€OMETPHUECKUX
3az1ay;

- Pa3BUTh YMEHHE yUYalIUXCs IPUMEHATh TPUTOHOMETPUYECKUI ammapar Ipy peleHun
TEOMETPUUECKUX 3a7ay;

- PACIIMPUTH 3HAHMA YHAIIUXCA O MHOTOYTOJIBHUKAX;

- PacCMOTPETh MOHITHSI JUIMHBI OKPY>KHOCTH M IUIOLIAIM KpyTa AJIs UX BBIYMCIICHUS;



- IIO3HAKOMUTD Y4YallUXCs C MOHATUCM JABUKCHUA U €TO CBOICTBaMU Ha INIOCKOCTU: CUMMCTpPUAMU,
napajuieIbHBIM [IEPEHOCOM, TOBOPOTOM;
- BBIICTUTh OCHOBHBIE METOABI JIOKA3aTE€IbCTB, C IENbI0 OOOCHOBaHHS (OMPOBEPIKEHUS)
YTBEPKIACHUM U JUIS PEIICHUS psiia TeOMETPUYECKUX 3aa4;
- Y4UTH IMpOBOAUTH pacCyKaACHUA, HCIIOJIb3YyA MaTeMaTU4SCKUI SA3BIK, CChIJIAasACh Ha
COOTBETCTBYIOIIINE T€OMETPUUYECKHE YTBEPKICHNUS;
- HCIIOJIb30BaTh ajdreOpanydecKuii anmapar Ajs peleHus: TeOMeTPUYEeCKHX 3a/1a4;
- JaTh Ha4yaJIbHOE MPEJCTABIICHUE O TEJIaX U MOBEPXHOCTSIX B IPOCTPAHCTBE.
KonTtponbHbie paboThl HallpaBieHbl Ha TPOBEPKY YPOBHS 0a30BO MOATOTOBKH YYaIUXCS, a
Takke Ha T pepeHIpoBaHHYIO MPOBEPKY BIaJAeHUs (HOpMaTbHO-ONEPAaTUBHBIM MaTeMaTHYECKUM
afraparoMm, CHOCOGHOCTB K UHTCTpalun 3HAHUI 110 OCHOBHBEIM TEMaM Kypca.
[TpoMexkyTOYHBIN KOHTPOJIb 3HAHUN OCYIIECTBIISCTCS C TOMOIIBIO TPOBEPOUHBIX
CaMOCTOSITENILHBIX Pa0OT, AIEKTPOHHOTO TECTHPOBAHMUS, MPAKTUIECKUX PabOT.

OcHOBHbBIE Pa3BUBAIOIIIHEC U BOCIMIUTATEJIbHBIC LEJIU

PasBurne:

— SICHOCTM U TOYHOCTU MBICIIH, KPUTUYHOCTH MBIIUICHUS], UHTYUIIMH, JTIOTUYECKOTO MBIIICHHUS,
9JIEMEHTOB  aJITOPUTMUYECKOW KYyJIbTYpbl, MPOCTPAHCTBEHHBIX MPEICTaBICHUN, CIIOCOOHOCTH K
IIPEOIOJICHUIO TPYIHOCTEM;

— MaTeMaTU4ECKOM peuu;

CEHCOpPHOH c(ephl; NBUTATEILHON MOTOPHKH;
BHMMAaHUS U NaMSATH;
HAaBBIKOB CAMO U B3aUMOIIPOBEPKH.
@opMupoBaHUe TIPEACTABICHUI 00 UAESIX U METOJaX MAaTEMaTHKU KaK YHHBEPCATHHOTO SI3bIKA
HayK{ U TEXHUKH, CPEACTBA MOJICTUPOBAHUS SIBICHUN U ITPOLIECCOB.
Bocnuranmue:

— KYJBTYPBI JMYHOCTH, OTHOIICHUS K MAaTeMaTHKEe KaK K YacTH OOIIEYEeIIOBEYECKOW KYIBTYPHI,
MIOHUMaHNE 3HAYMMOCTH MaTEMAaTUKU JJI1 HAyYHO-TEXHUYECKOTO ITporpecca;

— BOJIEBBIX KQYECTB;

— KOMMYHHKaOeIbHOCTH;

— OTBETCTBEHHOCTH.

Peanu3anus BOCIHTATEIBHOIO MOTEHIHAJA YPOKA FeOMETPUM

Peanuzanus BOCHIUTATENBHOIO NOTEHIMAIA YPOKAa T'€OMETPUU IPEANOJIATracT CIEAYIOIIEe:

- YCTAHOBJICHUC JAOBCPUTCIIbHBIX OTHOIIIECHUN MCKIAY YUUTCIICM u €ro YUYCHUKAMH,
CMOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUSTHIO YyYallUMHUCS TpeOOBaHMA M TNPOCHO ydUTens,
NPUBJICYEHUIO WX BHUMaHHUA K OOCYyXIaeMOd Ha ypoke HHGpOpMAIMM, AaKTUBHU3ALUU HX
MO03HABATEIbHOMN JESITETbHOCTH;

- moOyXXJIeHHuEe UIKOJIbHUKOB COOJIIO/IaTh HAa YpOKEe OOILIENPUHSTHIE HOPMbI MOBEACHHUS, MpaBuia
OOIIEHNs CO CTapIIMMH (YYUTEISIMH) M CBEPCTHUKAMH (IIKOJbHUKAMH), MPUHIMIBI YYeOHON
JUCIUIUIMHBI U CAMOOPTraHU3alINu;

- TpUBJICYCHHE BHUMAHUS LIKOJBHHUKOB K IIEHHOCTHOMY acIlEKTy M3y4aeMbIX Ha YpoKax SBICHUIA,
opraHuzamys WX pabOThl C TMOJIy4yaeMOW Ha YpOKE COLMAIbHO 3HAYMMOW WH(MOpMaIueH,
WHUIUUPOBAHUE €€ OOCYXJCHHUS, BBICKA3bIBAaHUS YYalllUMUCA CBOEr0 MHEHHs 10 €€ IOBOAY,
BBIPaOOTKH CBOETO K HEH OTHOIICHHUS;

- HCIHOJb30BaHHE BOCIHUTATENIBHBIX BO3MOXKHOCTEH COJEp)KaHUS Y4eOHOro IMpeaMera uepes
ACMOHCTpAalHIlO ACTAM MPUMEPOB OTBCTCTBCHHOTO, TPAXIAHCKOIO IOBCIACHUSA, IIPOSBJICHUA
4eNOBEKOIIOOUS U OOPOCepIeYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB JUIsl YTCHUS,
3a7a4 IS pelIeHus], POOJIEeMHBIX CUTYAIMH U1 00CYXK/IEHUS B KJlacce;

- TIpUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX (HOpM pPAaOOTHl YHAIIMXCS: HHTEIUICKTYaJIbHBIX HIP,
CTUMYJIMPYIOIIHUX TMO3HABATCIBbHY0 MOTHUBALIUIO MIKOJIBHUKOB, HHCKYCCHﬁ, KOTOPBIC Oar0T
y4yaluMcsi BO3MOXHOCTh NPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOTO JHANIOra; TPYIIOBOMH



paboThI M paboTHl B apax, KOTOPHIE y4aT MIKOJIbHUKOB KOMaHIHOW paboTe ¥ B3aUMOCHCTBUIO
C IPYTUMH JE€THMH;

- BKJIIOYEHHE B YPOK HTPOBBIX HPOLEAYP, KOTOPHIE IMOMOTAIOT MOAJEPKAaTh MOTHUBALMIO JIETEH K
NOJTYYEHUIO 3HAHWI, HANQKWBAHUIO ITO3UTHBHBIX MEXIMYHOCTHBIX OTHOUICHHH B Kiacce,
MIOMOTal0T YCTaHOBIICHUIO T00pOKenaTeIbHOM aTMocdephl BO BpeMs ypOKa;

- OpraHu3anys HAaCTaBHUYECTBA MOTHBUPOBAHHBIX W OPYIMPOBAHHBIX YyYaNIMXCS HAA HX
HEYCIIEBAIOIIUMH OJHOKIACCHUKAMH, JAIOIIEro MHIKOJIbHUKAM COIHAIbHO 3HAYUMBIH OIIBIT
COTPYJHHYECTBA U B3aNMHOW IIOMOIIIH;

- WHUIUMPOBAaHME M TOJIEPXKKA HCCIICAOBATEIBCKOW JIESTEIbHOCTH IIKOJBHUKOB B PaMKax
peann3aly WMH WHAWBUAYAJIbHBIX M TPYIMIOBBIX HCCIEAOBATEIBCKAX IPOEKTOB, YTO JacT
IIKOJIbHUKaM BO3MOKHOCTh IPHOOPECTH HAaBBIK CAaMOCTOSITEIBHOTO PEIICHHS TEOPETUYEeCKON
npoOeMbl, HaBBIK T€HEPUPOBAHUS U O()OPMIICHHS COOCTBEHHBIX WIEH, HABBIK yBAXXUTEIHHOTO
OTHOLICHUS K YYyXUM HAesIM, OopOpMIIEHHBIM B paboTax IpyTHX HCCIeAOBaTeNel, HaBBIK
nyOIMYHOTO BBICTYIJICHUS TIEPE]] ayAUTOPUCH, apryMEHTHPOBAHUS U OTCTAMBAHUS CBOEH TOUYKHU
3pEHHS.

- wucnonb3oBanue MKT u qucTaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI 00YUYEeHUs: MPOrpaMMbI —
TPEHAKEPhl, TECTBI, 3a4EeThl B AIICKTPOHHBIX TNPHIOKCHUSAX, MYJIbTUMEIUIHBIC IPE3CHTALNH,
HAYYHO-TIONYJISIpHBIE Tepenaud, (GuibMbl, 0Oydaroline CaWThl, YPOKU-OHJIAWH, BHICOJIEKIINH,
OHJIAMH-KOH(EPEHIINH | JIP.

TpeOoBaHMsI K YPOBHIO NOATOTOBKH Y4alIMXCH
Ha ocnoBanuu tpeGoBanuii I'ocyaapcTBeHHOro 00pa3oBaTeIbHOTO CTAHIAPTA B COIEPIKAHUH
MIPEANOJIAraeTCs peaan30BaTh AKTyaJIbHbIE B HACTOSIIEE BPEMSI KOMIIETEHTHOCTHBIH, JINYHOCTHO
OpPUEHTUPOBAHHBIN, AESITEIbHOCTHBIN MMOAXO0AbI, KOTOPHIE OIIPEAECIISIOT 3a4a4H 00y YeHHS:

- IlpomomkxuTh OBNAIEHWE CHUCTEMON TEOMETPUYECKHUX 3HAHWMM M YMEHUW, HEOOXOAMMBIX IS
IPUMEHEHHUS B IPAKTUYECKOM JEATEIBHOCTH, H3Y4YEHHUS CMEXHBIX AMCLUMILIINH, IPOJOJDKEHUS
o0Opa3oBaHwus.

- IIponomkuTh MHTEIJIEKTYaIbHOE pPa3BUTHE, (POPMUPOBAHHME KAUECTB JMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY [UIsl TMOJIHOIIEHHOW JKU3HM B COBPEMEHHOM OOIIECTBE; SICHOCTM M TOYHOCTH MBICIH,
KPUTHUYHOCTH MBIIIJIEHUS, HHTYUINH, JOTUYECKOT'O MBIILIIEHHS, JIEMEHTOB aJITOPUTMHYECKOMN KYJIBbTYPBI,
MIPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOJI0JICHUIO TPYTHOCTEH.

- ®opmMupoBaHHe NPEACTABICHUN 00 MAEIX W METOJAaX MAaTeMaTHKH KaK YHHBEPCAJIBHOTO SI3bIKa
HayKW U TEXHUKH, CPEACTBA MOJICTUPOBAHUS SIBJIICHUN U ITPOLIECCOB.

- Bocnuranue KyJabTypbl JIUYHOCTH, OTHOIICHHE K T€OMETPUH KaK K YacTHU OOIIEYEIOBEYECKOi
KyJIbTYpbl, HOHUMaHHE 3HAYUMOCTH '€OMETPHUH JJIs1 HAYYHO-TEXHUYECKOT 0 IIporpecca.

B xome mpenonmaBaHus reomMeTpur B 9 Kiacce, paboThl Haa (OPMHPOBAHUEM Yy YYALIUXCS
MEPEYUCIICHHbIX B IMpOrpaMMe 3HAHUW W yMEHMH cjenyeT oOpamiaTb BHHUMaHHE Ha TO, YTOOBI OHH
OBIIQJICBAJIM YMEHUSMH 0OLIey4eOHOr0 XapakTepa, pa3sHOOOpPa3HbIMH CIOCO0AMH JAEATENbHOCTH,
IpUOOpPETAIH OMbIT:

- IUIAHUPOBAHMS U OCYILECTBICHUS AITOPUTMUYECKOW AEATEIbHOCTH, BBIIIOJHEHUS 3aJaHHBIX U
KOHCTPYMPOBAHHUS HOBBIX AJITOPUTMOB;

- OBJIAJIEBAJIM IIPUEMAMH AHAIMTUKO-CUHTETHUUYECKOMN NEATENBHOCTH MPH J10KA3aTEIbCTBE TEOPUU U
peLIeHuy 3a/1a4;

- IIeJICHANpaBJIEHHO O0paIlaiuch K MpUMEpaM M3 MPAKTUKHU, YTO Pa3BUBACT YMEHUS YUallUXCS
BBIWJICHATHh reoMeTpuyeckue GpaxkTol, GOpPMBI U OTHOUICHHS B MPEAMETax U SBICHUSIX JAEHCTBUTEIBHOCTH,
UCTONB30BAJM  SI3bIK TEOMETPUM IS HMX ONHCAaHUs, MPHOOpeTaTd ONBIT HCCIEI0BATEIbCKOM
NEeSTENIbHOCTH,  Pa3BUTHS  WJEH, MPOBEICHUS OKCIEPUMEHTOB, OOOOLIEHMs, MOCTaHOBKU U
(dopMynMpoBaHUs HOBBIX 3a/1a4;

- SCHOro, TOYHOTO, I'PaMOTHOTO H3JIOKEHUS CBOMX MBICIEH B YCTHOM W IHCbMEHHOW peuu;
NPOBEICHUS JTOKA3aTEeIbHBIX PACCYXICHUH, apryMeHTalWi, BBIABMKEHHS THIIOTE3 U MX OOOCHOBaHUS;
MoMCKa, CUCTeMaTHU3alliy, aHalu3a U Kiaccudukanuu WHGOpPMAalLMU, HUCIOJIB30BaHUS Pa3HOOOpPA3HBIX
UH(QOPMALIMOHHBIX HCTOYHHMKOB, BKJIIOYas Y4YeOHYI0 W CIPAaBOYHYIO JIMTEPaTypy, COBPEMEHHBIE
MH(GOPMaLIMOHHbIE TEXHOJIOTHH.




B pesynomame usyuenus 0anno2o Kypca ooyuaowuecs 0013CHbl yMemsv/3HAMb:

- 3HaTb OMNpENeNeHUus BEKTOpa U paBHBIX BEKTOPOB; M300paxaTb M 0003HA4YaTh BEKTOPSI,
OTKJIAJIBIBaTh OT JTaHHOM TOYKH BEKTOP, PaBHBII TaHHOMY; YMETh PEIIATh 3aJauu.

- YMeTb OOBSCHUTB, KaK ONpeAesseTcs CyMMa JBYX U 0ojiee BEKTOPOB; 3HATh 3aKOHBI CIIOKEHMUSI
BEKTOPOB, OIIPEACICHUE Pa3HOCTH ABYX BEKTOPOB; 3HATh, KAKOW BEKTOP HA3bIBACTCS IIPOTUBOIOJIOKHBIM
JAHHOMY; YMETb CTPOUTh CYMMY JIBYX U 00Jiee JaHHBIX BEKTOPOB, NOJb3YsICh IPaBUJIaMH TPEYTOJIbHUKA,
napajuiejaorpaMmma, MHOrOyroJlbHUKa, CTPOUTh Pa3HOCTh JIBYX JaHHBIX BEKTOPOB; YMETh pelIaTh 3a1a4yu.

- 3HaTh, KaKOW BEKTOP HAa3bIBACTCs MPOMU3BEAECHUEM BEKTOpa HA UYUCIO; YMEThb (HOpMyIupoOBaTh
CBOMCTBA YMHOXXEHUsI BEKTOpa HA YHCIIO; 3HaTh, KAKOM OTPE30K HA3BIBACTCS CPEAHEH JIMHUEH TpPaIlCLUH;
yMeThb ()OpMYJIMPOBATH U JOKA3bIBATh TEOPEMY O CPEIHEH JTMHUU TpAaNelMy; YMETh peIlaTh 3a1a4H.

- 3HaTh (HOPMYTUPOBKM M JOKA3aTENbCTBA JIEMMbl O KOJUIMHEAPHBIX BEKTOpPaxX M TEOPEMBI O
Pa3IOKEHUU BEKTOpa IO JIBYM HEKOJUIMHEApHBIM BEKTOpaM, IpaBWIa ACUCTBUM HaJ BEKTOPAMH C
3alaHHBIMM KOOpJIMHATaMH; YMETh pelIaTh 3a1auu.

- 3HaTbh U YMETh BBIBOJUTH (POPMYJIBI KOOPAMHAT BEKTOPA Y€pe3 KOOPAMHATHI €ro KOHIIA U Havaa,
KOOPJIMHAT CEpPEAVHBI OTPE3Ka, JJIMHBI BEKTOpPA U PACCTOSAHMS MEXKIY IBYMsI TOYKAMH; YMETh PEIIaTh
3aJa4H.

- 3HaTb U YMETb BBIBOAUTH YPaBHEHUS OKPYXHOCTU U INPSMOM; yMETb CTPOUTH OKPYKHOCTH M
IpsIMBbIE, 3aJAHHBIC YPABHEHUSAMH; YMETh PEIIaTh 3a1a4u.

- 3HaTh, KaK BBOJATCSA CHHYC, KOCMHYC M TaHreHc yrioB oT 0° mo 180° ymeTh noka3biBaTh
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO; 3HATh (POPMYJIbI AJIs1 BEIUUCIECHUS KOOPAUHAT TOUKH; YMETh
pemarh 3a1a4u.

- 3HATb ¥ yMETh JOKA3BIBATH TEOPEMY O IIOLIAAHN TPEYTOJbHHUKA, TEOPEMBI CHHYCOB U KOCHHYCOB;
YMETh peIlaTh 3a4a4u.

- YMerb OOBSCHMTH, 4YTO TaKO€ Yrojd MEXKAYy BEKTOpaMH; 3HaTb OIPEIENCHHE CKAJISIPHOTO
IIPOU3BENICHUS BEKTOPOB, YCIOBHUE NEPIECHAUKYJISIPHOCTH HEHYJIEBBIX BEKTOPOB, BBIPAXKEHHUE CKAIPHOIO
IIPOU3BEICHUS B KOOPJAMHATAX U €T0 CBOMCTBA; YMETh PEIlaTh 3aa4u.

- 3HaTh OmpejeTeHUE MPABUIBLHOIO MHOTOYTI'OJBbHUKA; 3HAaTh U YMETh JIOKAa3bIBaTh TEOPEMBI 00
OKPYKHOCTH, OIMCAHHOM OKOJIO TPaBUIBHOIO MHOIOYTOJIBHMKA, M OKPYXXKHOCTH, BIIMCAaHHOW B
NpaBWIbHBI MHOTOYTONBHHUK; 3HATh (OPMYJBI s BBIUMCIEHUS yIja, IUIOM@AAA M CTOPOHBI
IIPAaBWJIBHOTO MHOTOYTOJIBHMKA W paJuyca BIMCAHHOM B HErO0 OKDPY)KHOCTH; YMETb WX BBIBECTH H
IPUMEHSTH [IPU PELICHUHN 3a]1a4.

- 3HaTbh (OPMYIIBI AJTMHBI OKPY’KHOCTH M JIyTH OKPY’KHOCTH, IJIOLIAIU KPYra U KPYTOBOTO CEKTOPA;
YMETb IPUMEHSATH UX IIPU PELLICHUY 3a7au.

- YMeTb OOBSICHUTB, UTO TaKOE€ OTOOpaKEHUE IUIOCKOCTH Ha ceOs; 3HATh ONpPE/EICHUE JABUKCHUS
IJIOCKOCTH; YMETb JIOKa3bIBaTh, YTO OCEBAas U LIEHTpalbHAs CUMMETPHUM SIBJIAIOTCS IBWXKCHUAMU U 4TO
IpU JBW)KEHUM OTPE30K OTOOpakaeTcsi Ha OTPE30K, a TPEYrojJbHUK — HA PAaBHBIM €My TpeyrojbHUK;
YMETh PeIlaTh 3a4a4u.

- YMerb OOBSICHHTH, 4YTO TaKOE€ IMapajUleJbHBIH IIEPEHOC W MOBOPOT; JOKa3blBaTh, 4YTO
NapaJuIeIbHBIN IIEPEHOC U IIOBOPOT SBJISAIOTCS IBUKEHUSMU IUIOCKOCTH; YMETh PEIIATh 3aJa4H.

- HMwmetp nmpencTaBiacHus O MPOCTEUINNX MHOIOTPAHHUKAX, TEJNAX U MMOBEPXHOCTAX B MPOCTPAHCTBE;
3HaTh (POPMYJIBI ISl BBIYMCIICHUS TUIONIAIeH IOBEPXHOCTEH U 00BEMOB Tel.

®opmupoBanue YY/{
PeryasituBubie YY/I:
— OMNpeAeNsATh LeNb JeSTEIIbHOCTH Ha YPOKE C IIOMOIIBIO YUUTENS U CAMOCTOSATENBHO;
—  YYHTBCSI COBMECTHO C YUUTEJIEM 00HAPYKUBATh M (POPMYITHPOBATH YUCOHYIO MMPOOIIEMY;
—  YUYUTHCS IUIAHUPOBATH YUEOHYIO IEATEIBHOCTh HAa YPOKE;
— BBICKa3bIBaTh CBOIO BEPCHIO, MBITAThCA IMpeajiarath crnocod e€ MmpoBepkHu (Ha OCHOBE MpO-
TYKTUBHBIX 3aJIJaHUN B yYCOHHKE);
— paboTasg 1O MPEIOKEHHOMY IUIaHY, HCIOJb30BaTh HEOOXOAUMBIC cpeacTBa (yueOHUK,
KOMIIBIOTEP ¥ UHCTPYMEHTHI);
—  OMNpPEAeNAThH YCIEUTHOCTh BHIMIOJTHEHHS CBOETO 3aJaHUs B UAJTIOTE C YIUTEITIEM.
CpenctBoM GhOopMUPOBAHUS PETYIISITUBHBIX IEUCTBUH CIIyKaT TEXHOJIOTHUS MPOOIEMHOT0 Iuanora
Ha OSTale W3Y4YeHHWsS HOBOTO MaTepuana U TEXHOJOTHsS OLEHUBAHUS O0pa30BaTEIbHBIX JOCTHUKCHHMA
(YueOHBIX yCTIEXOB).
ITo3naBartenbHbIe YY/I:



- OpHUEHTUPOBATHCS B CBOCH CHUCTEeME 3HAHWW: TIOHMMAaTh, YTO HYXHA JOIMOJHUTEIbHAS
nHopManys (3HaHUS) 71 PEIICHUs Y4eOHOM 3a/1aud B OJMH II1arT;

- JenaTh IpeIBAPUTEILHBI 0TOOP NCTOYHUKOB MH(POPMAITUY TSl pelIeHUs y4eOHOol 3a1a4u;

- 100BIBaTh HOBBIC 3HAHMS: HAXOIUTh HEOOXOAMMYIO HWHGOpMAIHIO, KaK B Y4YeOHHKE, TaK U B
MPEIUIOKEHHBIX YUUTEIIEM CIIOBApSX, CIPABOYHUKAX U MHTEPHET-pecypcax;

- J10OBIBaTh HOBBIC 3HAHMS: W3BJICKATh WH(OpMAIMIO, MPEACTABICHHYIO B pa3HbIX Gopmax (TEKCT,
Tabnuia, cxema, WJUTFOCTPaIus U JIp.);

- mepepabaThiBaTh MOJYYCHHYIO MHGOpMAIUIO: HAOII0AaTh U JIeJaTh CaMOCTOSITENIbHBIE BBIBOJDI.
CpenctBoM ¢GopMUPOBaHUS TO3HABATENBHBIX JEHCTBUI CIY)KUT Y4YeOHBIM Marepwal | 3aJaHus
y4eOHMKa, 00ECIIEYNBAOIINE TTEPBYIO JIMHUIO PAa3BUTHUS - YMEHHE OOBSCHATH MHUD.

KommynukatuBusbie YY1

- JIOHOCHUTbH CBOIO MO3HIIMIO 10 APYTUX: OPOPMIIATH CBOIO MBIC/Ib B YCTHOM M MUChbMEHHOM peun (Ha
YPOBHE TPEIOKECHHSI HITU HEOOIBIIIOTO TEKCTA);

- CIyIIaTh U TOHUMATh Peub APYTHUX;

- BBIPA3UTENHHO YUTATh U MIEPECKA3BIBATH TEKCT;

- BCTyMNaTh B Oece/ly Ha ypOKE U B )KU3HHU;

- COBMECTHO JIOTOBAPHBATHCS O MPABHIIAX OOIIECHUS U TIOBEJICHUS B IIIKOJIE U CIEIOBATh HM;

- YUYUTBCS BBINOJHATH pAa3IUYHbIE POJIU B Ipymie (JIuaepa, UCIIOTHUTEINS, KPUTHKA).

CpenctBoM (GopMUpOBaHUS KOMMYHHUKATHBHBIX JCUCTBUU CIIy’)KaT TEXHOJOTHUS MPOOIEMHOTO
nuanora (moOy>kKIalomuil ¥ NOIBOASIINN JHAJIOT), TEXHOJOTHS MPOIYKTUBHOTO UYTEHUS U OpraHHU3aIHs
paboThI B MAJIBIX TPYIIIAX.

Hcnoab3yemMbie TEXHOJIOTHU, MeTOAbI M GOpMbI padOTHI

IIpu peanu3anuu JaHHOU MPOTrPaMMBbI UCIIOJIb3YHOTCS JIEMEHTHI CIEAYIOIUX TEXHOJIOIHii:

- 3JI0pPOBBECOEPEIKCHHUS,;

- TIEJAaroTUKH COTPYAHUYECTBA;

- mpoOJIEeMHOTO 00YUYEHUS;

- TOATanHOTro (HOPMUPOBAHMS YMCTBEHHBIX JICHCTBUM;

- Pa3BUTHS UCCIIEOBATEIHCKUX HABBIKOB;

-  UHAUBUAYAITBHO-JIMYHOCTHOTO OOYUYCHUS;

- Pa3BUTHUS TBOPUYECKUX CIIOCOOHOCTEN;

- muddepeHIUPOBAHHOTO TIOIX0Ja B O0YUCHUH;

- UKT;

- UTPOBBIX;

MeToabl 00yYeHUs:

N0 UCMOYHUKY 3HAHUL:
CrnoBecHBIC;
Harnsanele;
[IpakTrueckue.

no xapaxkmepy YII/[:

-  OOBACHUTEILHO-UIUTIOCTPATUBHBIN;

- IIpobGieMHOE U3II0KEHHUE 3HAHUN;

- YacTHYHO-TIOMCKOBBIH (3BPUCTHUECKHT);

- HccrnenoBaTenbCKuUi;

- PenpoaykTuBHBII.

no nozuxe:

- WHAayKTUBHBIN;

- JlenyKTuBHBIIA;

- AHamoruu.

Jlnst mpoayKTUBHOM paboThl MO JaHHOM MporpaMMe CleayeT COYeTaTh MHOT00Opa3ue METO/I0B
00y4eHwusI.

®opmbl padoThI

K naubonee mpuemsiemMbiM QopmMaM OpraHu3alii Y4YeOHBIX 3aHATHH MO MaTeMaTHKE MOKHO
OTHECTH:

Ypox-npakmuxym. Ha ypoke yuanuecst paboTaroT HaJl pa3InYHbIMU 3aJJaHUSIMU B 3aBUCUMOCTHU
OT CBOCH MOATOTOBICHHOCTH. BUIBI pabOT MOTYT OBITH CAMBIMHU PA3HBIMU: MUCHMEHHBIE UCCIICIOBAHMSI,



pelIeHue pa3IuYHBIX 3aJa4, MPAKTHUYEeCKOE€ NPUMEHEHUE pa3Iu4yHbIX METOAOB pEIICHUs 3ajad.
KoMOuHUpOBaHHBIN YPOK MIPEANOIaraeT BEIMOTHEHHE padOT U 3aJaHUi Pa3HOTO BUA.

Ypok — wuepa. Ha ocHOBE WUrpoOBOM JEATENBHOCTH, YyYalluMecs IMO3HAIOT HOBOE, 3aKPEIUISIOT
U3y4YEHHOE, 0TPa0aThIBAIOT pa3iNyHble Y4eOHbIe HABBIKU.

Ypox — pewmenun 3a0au. BeipabaTbIBalOTCS y y4alIuXcsi YMEHUS ¥ HABBIKK PEIICHUS 3a/1a4 Ha
YPOBHE 0053aTEIbHON U BO3MOYKHOM TTOJITOTOBKE.

Ypox — mecm. TectupoBaHue MPOBOIUTCS C LETBIO TUATHOCTUKU MPOOEIIOB 3HAHHMA, KOHTPOIS
ypOBHSI 00YYEHHOCTH YYalXCs, TPEHUPOBKU TEXHUKE TECTUPOBAHUSI.

Ypok — camocmosamenvnan paboma. llpennaratorcs pa3Hbie BUIbI CAMOCTOSTEIBHBIX PaOOT.

Ypok — konmponwvnaa paboma. Kontposnb 3HaHUI IO TPOUICHHON TEME

DopMbI IPOMEKYTOYHOM U UTOTOBOM aTTECTALMHU

OcBoenne 00pa3oBaTeNbHBIX MPOrPaMM OCHOBHOTO OOIIEro 00pa3oBaHUs 3aBepIIacTCs
00513aTeIbHOM NTOTOBOM aTTecTallel BBIITYCKHUKOB.

['ocynapcTBeHHast UTOrOBasi aTTECTALUS BBIITYCKHUKOB IIKOJIBI OCYIIECTBIISIETCS B COOTBETCTBUU C
[TonoxxenneM o0 TOCYHapCTBEHHOW (MTOTOBOM) aTTECTAllMM BBIMTYCKHUKOB O0OIIE00pa30BaTeIbHBIX
YUPEKIACHUH, YTBEPKIEHHBIM MUHUCTEPCTBOM 00pa3oBaHus u Hayku Poccuiickoit denepanumu.

Bunbt u Gopmbl KOHTpOJS: MEpeBOJHAS ATTECTAIMS, MPOMEKYTOUYHBINA, MPEeXyNpeIuTeIbHbBIN
KOHTPOJIb, KOHTPOJIbHBIE PaOOTHI.

[TpoMexyTouHass aTrTecTamysl MPOBOAUTCA B (POpPME TECTOB, KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
pabor.

Ha ocHoBanuu pe3ynbTaToB NPOMEKYTOYHOM aTTECTALMU BHICTABIISIIOTCS UTOTOBBIE OLIEHKHU.

KoHTpoib Haj npeIMeTHBIMU KOMIIETEHLIUSAMHU yUYaIIUXCs OCYIIECTBISETCS Yepes:
1. ycmnwie pabomut: yCTHBIN CUET, OTBETHI HA BOMPOCHI, 3a4€THI IO TEOPHH.
2. nucomennvle padompl: MaTeMaTHUYECKUE NUKTAHTBHI, JOMAalIHHE pPaOOTHl (MHAMBHUAYaJIbHbIC,
TBOPUYECKHUE), CAMOCTOSITENIbHBIE PaOOThI (00yUaroIIye, MPOBEPOUYHbIC), KOHTPOIbHBIE pA0OTHI (TEKYIIHE,
UTOTOBBIE), 3aUETHI MO MPAKTUKE.



Y4yeOHO-TeMaTHYECKHI MJIAH

No Tembr (paznens) Komuuectso KoHTposibHBIE PabOTHI
4acoB
1. | BBomHOE OBTOpEHUE 4 Kontp OHBuH as padora Ne |
«BBOIHBIN KOHTPOJIbY
2. | Bekropsl 9
3. | Meron koopauHaT 11 KonTtponpHas pabora Ne 2
4 CooTHoIIeHHE MEX]Ty CTOPOHAMU U 14 KoHTpombHas padora Ne 3
yIIaMH TPEYroJbHUKA
5. | JInuHa OKpYy’>KHOCTH M IUIONIAb Kpyra 11 KonTtposbnas padora Ne 4
6. | JIBmxeHue 6 KontponbHas padora No 5
7. | HauasibHbIE CBEEHUS U3 CTEPEOMETPHUH 6
8. | AKCHOMBI IJJAHUMETPUU 1
9. | UtoroBoe noBTOpeHue 6 HToroBasi KOHTpoJIbHAsl paboTa
Hroro: 68 6

COAEPXAHUE TEM YHEBHOIO KYPCA

1. BBogHoe noBTopenue (4 1)

[ToBTOpeHue kypca 8§ kiacca.

3HATH M MOHUMATH: TIOHATHUS: MeNaHa, OMCCEKTPHCA, BEICOTA, TPEYTOJIbHUKA, TAPAIIEIIOTPaMM,
Tpameuus, poM0O, KBajpar, KacaTesibHas K OKPY>KHOCTH, BIIMCAHHBIE U IEHTpajbHbIC yria, BIUCAHHAS U
ONMCaHHasl OKPY>KHOCTH.

Ymetnb: pemats 3aaun u3 pasznenoB kypca VIII kiacca, ucnonb3ys teoputo: Teopema Iludaropa,
CBOWCTBO CpEIHEH JHMHUU TPEYTOJIbHUKA, (POPMYIbI BBIUMCICHUS IUIOIIAAN TPEYTOJbHUKA; CBOMCTBA,
NpU3HAKW MapajienorpamMma, pomOa, MPSMOYrojbHUKA, CBOMCTBA M MpPHU3HAKW KacaTeJlbHOM K
OKPY’KHOCTH, CBOIICTBAa BIHUCAHHBIX U HCHTPAJIBHBIX  YTJIOB, UYCTBHIPC 3aMCUYATCIbHBIC TOYKHU
TPEYTOJIbHUKH, CBOMCTBA U MMPU3HAKN BIIMCAHHOTO U ONIMCAHHOTO YETHIPEXYTOJIbHUKA.

2. Bekropsl (9 4)

ITonsatue BekTOpa. PaBeHcTBO BekTOpoB. ClOXEHHE ¢ BBIYUTAaHUE BEKTOPOB.
YMHOXK€E€HUE BEKTOPA Ha YUCIIO.

Heab: yuuTh o00yd4aromuxcsi BBIMNOJHATH JEHCTBUS HAJl BEKTOpAaMU KaK HalpaBiICHHBIMU
OTpPE3KaMH.

3HaTh M IOHUMATh:

- MOHATHUA BCKTOpA, HYJICBOTO BCKTOpPA4, MJIHMHBI BCKTOPA, KOJIJIMHCAPHBLIX BCKTOPOB, PABCHCTBA
BEKTOPOB;

- omepanuu HaJ BEKTOpaMH B TE€OMETPUUYECKOW ¢opMe (MpaBUIO TPEYTONbHHUKA, IPABUIO
napajuiejaorpaMmma, IpaBWJIO MHOIOYTIOJbHUKA, MPABHIO MOCTPOEHUS PA3HOCTH BEKTOPOB M BEKTOPA,
MOJIyYaroUIerocs Mpyu YMHOKEHUH BEKTOpa Ha YKUCIIO); 3aKOHBI CJI0KEHUSI BEKTOPOB, YMHOXEHUSI BEKTOpA
Ha 4HCIIO;

- ¢opMmyIiy A7 BBIYUCICHUS CPEAHEN JIMHUM Tparenuy.

Ymern:

- OTKJIaAbIBATb BEKTOP OT ,Z[aHHOfI TOYKMU,

- [OJb30BaTbCsl MPAaBWIAMHU NPU IOCTPOEHUHM CYMMBI, pa3HOCTH BEKTOPOB; BEKTOpA,
MOJTyYaroIerocs

- [IpU YMHO>XEHHH BEKTOPA HA YUCJIO;

-  [PUMEHATH BEKTOPHI K PEIICHUIO 33134,

- HAXOAWUTh CPEIHIOK JIUHUIO TPEYTOJIbHHUK.

Bekrop omnpenensieTcss kKak HampaBJIEHHBIA OTPE30K M JACHCTBUS HAJ BEKTOpPaMH BBOJATCS Tak, Kak
9TO MPUHATO B (I)I/I3I/IKC, T. €. KaK ,Z[GI>'ICTBPI$I C HallpaBJICHHBIMU OTPC3KaMHU. OCHOBHOE BHUMAaHHUE JOJI’KHO
OBITH YJIETIEHO BBIPAOOTKE YMEHHUU BBIMOJHATH ONEpallMU HaJ BEKTOpaMU (CKJIaIbIBaThb BEKTOPHI IO
[paBUjIaM TPEyTrOJAbHUKA W IMapajuIesIorpaMma, CTPOUTh BEKTOpP, PaBHBIM Pa3HOCTU JBYX JaHHBIX
BEKTOPOB, a TAK)KE BEKTOP, PAaBHBIM MPOU3BEACHUIO TAHHOTO BEKTOPA HA JAHHOE YHCIIO).

3. Metoa xoopaunar (11 u)



Pa3znoxxenue BekTOpa IO JIBYM HEKOJUIMHEAapHbIM BekTopamM. KoopauHaTbhl BeKTOpa.
IIpocTeiine 3amayd B KOOpJAMHATaX. YPaBHEHHUS OKPYXHOCTH U mnpsimoi. I[lpumeneHue
BEKTOPOB M KOOPpAUHAT MPHU PELICHUU 3a]ad.

eab: NO3HAKOMUTH C UCHOJIL30BAHUEM BEKTOPOB M METOJa KOOPJAMHAT MPU PEIICHUU
TFCOMCTPHUYCCKUX 3a1a4, YUUTb HPUMCHATH BCKTOPHI K pCHICHUTIO 3a/1a4.
3HATh M IOHMMATH:

- TOHATHE KOOPAHHAT BEKTOPA;

- JIeMMy ¥ TEOpeMy O Pa3i0KEHHH BEKTOpa MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM;

- MpaBWiIa IEUCTBUI HAJ BEKTOPAMU C 3aJJaHHBIMU KOOPJAUHATAMMU;

- TOHSTHE PaJinyC-BEKTOpa TOUKHU;

- (opMynBl KOOpAMHAT BEKTOpa Yepe3 KOOPAMHATHI €ro KOHIA M Hayaia, KOOPIAWMHAT CEpPEeIUHBI
OTpe3Ka,

- AJIMHBI BEKTOPA U PACCTOAHUA MCKIAY ABYMSI TOUKAMU,

- YpaBHEHHS OKPY>KHOCTH U MIPSAMOM, OCE KOOPJIMHAT.
YmMmern:

- packJIaabpIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpPaM;

- HaxXOJUTb KOOPAUHATHI BCKTOPA,

- BBIIOJHSATH JACUCTBUS HaJ BEKTOPaMH, 33JaHHBIMU KOOPAUHATAMU;

- peuaTtb HpOCTCfIH.IHG 3aa4v B KOOpAUWHATAX W UCIIOJB30BATh UX NPHU PCIICHUU 60JI€C CJIIOXKHBIX
3ajady;

- 3aIMCHIBATh YPABHEHUS IIPSAMBIX U OKPYKHOCTEH, UCII0JIb30BaTh YPABHEHU IIPU PELLICHUU 3a/1a4;

- CTPOUTH OKPY>KHOCTH U IpsIMbIE, 3aJJaHHbIC YPAaBHEHUSIMHU.

Ha mnpumepax mnokasbpIBaeTcs, KakK BEKTOPbl MOTYT NPUMEHATHCS K PELICHUIO
reoMeTpudeckux 3anad. JlemoHcTpupyercs 3(PpPEeKTUBHOCTh NpPUMEHEHUS QOopMynT s
KOOPJAMHAT CEpEeAUHbl OTPE3Ka, PACCTOSIHUSA MEXAY ABYMsI TOUYKAMHU, YPABHEHUNH OKPYKHOCTHU
U TPsIMOM B KOHKPETHBIX I'€OMETPUYECKHUX 3aJadax, TEM CaMbIM JaeTcsl IpejicTaBieHue ob
W3YYEHHUHU T€OMETPUUECKUX (PUTYP C ITOMOIIHI0 METOJIOB alreOphl.

4. CoOOTHOLIEHUS MEKAY CTOPOHAMM M yIJIaMHU TpeyrojJbHuka (14 u)

CkansipHoe mnpousBeaeHue BEKTOpoB. CHHYC, KOCHUHYC U TaHreHc yria. Teopembl
CHUHYCOB U KOCHHYCOB. Pemienue tpeyroiabHukoB. CKalsipHOE NPOU3BEICHHUE BEKTOPOB U €ro
OPpUMCHCHHUC B TCOMCTPHUYUCCKHUX 3aJaydax.

Leab: mM0O3HAKOMUTH YyYalIMXCAd C OCHOBHBIMU QITOPUTMAMHU pPELIECHUS MPOU3BOJIBHBIX
TPEYTrOJIbHUKOB.
3HATh U IOHUMATh:

HOHATHS CUHYCA, KOCMHYCa M TaHreHca s yriaoB ot 0° o 180°;
OCHOBHO€ TPUTOHOMETPHUECKOE TOXKIECTBO;
(bopMyIIBl IPUBEACHUS;
(bopMyIIBI 17151 BBIYUCIICHUS KOOPAUHAT TOUYKH; COOTHOIICHUS MEXAYy CTOPOHAMU U YIJIaMU
TPEYroJabHUKA:
TEOpEMy O IUIOIIAIU TPEYTOJIbHUKA,
TCOPCMBbI CUHYCOB 1 KOCUHYCOB U U3BMCPUTCIILHBIC pa6OTbI, OCHOBAHHBIC Ha UCIIOJIB30BAHHNU 3TUX
TEeopeM;
OTnpeJIeJICHUE CKAJISPHOTO MPOU3BEACHUS BEKTOPOB;
YCIJIOBHE TIEPIIEHINKYISIPHOCTHA HEHYJIEBbIX BEKTOPOB;
BBIPaXXCHHUE CKAISIPHOTO MPOU3BEACHUS B KOOPAMHATAX U €r0 CBOMCTBA.
METO/Ibl PEIICHUS TPEYTOJIbHUKOB.
Ymers:
- OOBACHATH, YTO TAKOE YTOJI MEXKIY BEKTOPaAMU;
-  IIPUMEHATH CKAIAPHOE IIPOU3BEIACHUE BEKTOPOB IIPH PEIIEHUH T€OMETPUIECKHUX 3aaY.
- CTPOUTH YTJIbL;
- IIPpUMCHATH TpI/IFOHOMeTpI/I‘{CCKI/Iﬁ amnmnapar IIpH pCIICHUHU 3aaa4, BbIYUCIIATD KOOpI[I/IHaTBI TOYKHU
C TIOMOIIIBIO CHHYCA, KOCHHYCa U TaHT€HCa yIIia;
- BBIYHCIIATH IUIOIIAAbL TPEYTOJIbHUKA 10 IBYM CTOPOHAM U YTy MEXKIY HUMHU,
- pemarh TPEyrojabHHUKH.

Cunyc u kocuHyc mo6oro yrina or 0° go 180° BBOZATCS ¢ MOMOMIBIO €IMHUYHOMN

MNOJIYOKPYXKHOCTH, JOKAa3bIBAOTCSA TCOPCMBI CMHYCOB M KOCHMHYCOB MW BbBIBOAUTCA CIIC OJHA



dbopmyrna momanu TpeyroiabHUKa (MMOJOBUHA TIPOU3BEACHUS ABYX CTOPOH Ha CHHYC yrija
MEXAY HHUMH). OTOT amnmapaT NOpPHUMEHSIETCS K PELICHUI0 TpeyrojbHUKOB. CKanspHoe
MPOU3BEIEHUE BEKTOPOB BBOJAUTCS KakK B (HU3MKE (IPOU3BEACHUE JJIUH BEKTOPOB Ha KOCUHYC
yriia Mexay HuMmH). PaccmarpuBaioTcsi CBOMCTBa CKaJsIPHOTO IMPOU3BEICHUS MU €ro
IIPUMEHEHHUE IIPU PELICHUM IeoOMeTpUYeCKHUX 3anad. OCHOBHOE BHHMAHME CIEAYET YAEIUTH
BBIPA0OTKE MPOYHBIX HABBIKOB B IPUMEHEHUU TPUTOHOMETPHUUECKOTO anmnapara Ipu peuieHuu
reoMeTpUYECKUX 3aaad.

5. lnvHa OKPYKHOCTHU M IUIoIaAb Kpyra (11 1)

I[IpaBunbHbIE MHOTOYTrOJdbHUKH. OKpPY>KHOCTH, OIIMCAaHHAs OKOJO TPaBUIILHOTO
MHOI'OYT'OJIbHUKA U BIIMCaHHAas B Hero. [locTtpoeHne nmpaBMIIBHBIX MHOT'OYTOJILHUKOB. /[inHa
OoKpy>xHocTH. [Inmomans kpyra.

Heab: pacmmputh W CUCTEMATU3UPOBATh 3HAHUS ydallUXcsi 00 OKPYKHOCTSIX U
MHOTOYTOJIbHUKAX.

3HaTh M IOHUMATD:

- OIpeneeHHEe NPaBUIbHOIO MHOTOYTOJIbHUKA;
- TeopeMmbl 00 OKPY>KHOCTH, OTUCAHHON OKOJIO MPAaBHJIBHOI'O MHOTOYTOJIbHHUKA, U OKPYKHOCTH,
- BIIMCAHHOW B NPABUJIbHBIA MHOTOYTOJIbHUK;
- (¢opMyIbl ISl BBIYUCIEHUS yTiia, IUIOUIaJAd U CTOPOHBI MPaBUIBHOIO MHOTOYTOJIbHUKA U pauyca
- BIIMCAHHOW B HET'O OKPYKHOCTH;
- (opMyIibl JUIMHBI OKPYKHOCTH U IyTU OKPYKHOCTH;
- (opMyIIBI MIOMAAN KPyTa U KPYTOBOT'O CEKTOPA;
Ymern:
- BBIUMCIATH IJIOIIAM U CTOPOHBI MPABWIbHBIX MHOTOYTOJIbBHUKOB, PaJINyCOB BIIMCAHHBIX U
- OIMCAHHBIX OKPYKHOCTEM;
- CTpOUTH MPaBUJIbHBIE MHOTOYTOJIbHUKHY C TTOMOILBIO [IUPKYJIS U TUHEHKH;
- BBIYHCIATH JUIMHY OKPYKHOCTH, JUIMHY JyTU OKPYKHOCTH;
- BBIUMCIATH IJIOIIAJIb Kpyra U KPyrOBOTO CEKTOPA.

B Hawanme TeMmbl gaeTcsa ONpeAcT€HHME NOPaBUIBHOTO  MHOTOYTOJIBHUKA M
paccMaTpuBaIOTCSI TEOpeMbl 00  OKPYXXHOCTSIX, OIIMCAaHHOM  OKOJIO  IIPaBMJILHOTO
MHOT'OYTOJIbHMKAa M BIIMCaHHOM B Hero. Heo0xoaumo paccMOTpeTh NOHSATUS JJIUHBI
OKPY>XHOCTH W MJOMmaau Kpyra u (Gopmynbl st ux BbrauciaeHus. C MOMOIIBIO ONMHUCAHHOU
OKPY’>KHOCTH pElIaroTCAd 3aJa4d O IOCTPOEHHWM MPaBUIIBHOTO MIECTUYIrOJbHHUKA U
NPaBUIBHOTO 2 1 -yTOJIbHUKA, €CJIM JaH NPaBUJIbHBIN 7-yrodbHUK. DOpMYyIJIbl, BEIpAXKAIOIINAE
CTOPOHY MPaBUJIBHOI'O MHOTOYTOJIbHUKAa W PAagUyC BIIMCAHHOU B HEro OKPY’KHOCTH 4epe3
paauyc OIMMCaHHOW OKPY>KHOCTHU, UCTIONB3YIOTCS MIPHU BBIBOJIE (DOPMYIT JUTUHBI OKPY>KHOCTH U
IIonmaan kKpyra. BpiBog onmmpaeTrcss Ha HWHTYUTHUBHOE MPEACTABICHWE O Opelesie: Opu
HEOTrPaHUYEHHOM YBEJIIMYECHUH YHCJIa CTOPOH MNPAaBUJILHOTO MHOTOYTOJIbHUKA, BOHUCAHHOTO B
OKPY>KHOCTB, €TI0 IIEPUMETP CTPEMUTCS K JJIMHE 3TOM OKPYKHOCTH, a IUIOLIAAb - K IJIOIIAAN
KpyTra, OTPAaHUYEHHOI'0 OKPY’>KHOCTBIO.

6. JIBu:xeHus (6 4)

OtoOpakenue miiockoctu Ha cebs. [lonsitue nBukeHusi. OceBass U LEHTpajbHas
cummetpuu. [lapannensnslii nepenoc. [ToBopor. HanoxxeHUst 1 ABUKEHUS.

Henab: MO3HAKOMHUTH YYalIUXCS C TIOHATHEM JIBUKEHUS U €ro CBOWCTBaMHU, C
OCHOBHBIMH BHJAMHU JBUXXEHUI, CO B3AUMOOTHOIIEHUSIMH HAJIOXKECHUU U JIBUXKCHUM.

3HATh U IOHUMATh:

-  ONpeneJICHUE JIBUXKEHHUS U €T0 CBOMCTBA;

-  OpUMEPHI JABUXKEHUS: OCEBYIO U LIEHTPAJIbHYIO CUMMETPHUH, MapajieIbHbIil TEPEHOC U
MOBOPOT;

-  [Opu ABMWXKCHUM Jirobast purypa nepexoauT B paBHYIO eil purypy;

-  DKBUBAJCHTHOCTb NOHSITHUN HAJIOKEHUS U IBUKCHUS

YMmerh:

-  OOBSCHATH, YTO TAaKOE OTOOpaKECHHE MIOCKOCTH Ha ceOs;

- cTpouTh 00pa3bl GUTYP OPU CUMMETPUSX, ITapaIICIIBHOM IIEPEHOCE U ITOBOPOTE;

- pemarsh 3aJ1a4v C IPUMEHEHNUEM ABUKCHUU.

JIBHKeHME MIOCKOCTH BBOJUTCS KaK OTOOpaKEHHUE IJIIOCKOCTH Ha ce0sl, COXpaHsIoIee
paccTosiHuE MEXAy TOoukamu. lIpu paccMOTpeHHMM BHJIOB JIBUKEHUUW OCHOBHOE BHHUMaHHUE



YACISIETCS TIOCTPOCHUIO 00pa3oB TOYEK, MPSIMBIX, OTPE3KOB, TPEYTrOJbHUKOB MPHU OCEBOU U
LEHTPAJILHON CUMMETpPHUSX, ITapajjyiIeIbHOM IepeHoce, noBopore. Ha addexTHrIx mpumepax
MMOKAa3bIBACTCS NPUMEHEHHE ABMOXKCHUM NPU pPEUICHUH TeoMeTpudeckux 3anad. [loHsTue
HaAJIOXKEHHUSI OTHOCUTCSI B JITAaHHOM KypcC€ K YHCIy OCHOBHBIX HOHSTHH. Jloka3bpIBaercs, 4ToO
MMOHSTUS HAJOXKCHUS U JBUKCHUS SIBISIFOTCSI DKBUBAJICHTHBIMU: JTFO00€ HATIOKCHUE SIBIISICTCS
JIBUPKEHUEM IIJIOCKOCTH M 00paTHO. M3ydyeHue noka3aTelbCTBa HE SIBIISIETCS 00s3aTelIbHbBIM,
OJTHAKO CJEAYET PACCMOTPETH CBS3b MOHSITHUI HATOKCHUS U JBUXKCHUSL.

7. HauanbHbIEe cCBeleHUs U3 cTepeoMeTpuu (6 4)

IIpenmer crepeomerpun. ['eomerpuyueckue Tena M NOBEPXHOCTHU. MHOTOTPAaHHUKU:
npyu3Ma, napajuiesienuIiesl, nupamuaa, GopMyJibl IJisi BBIYHUCIEHUST UX o0beMoB. Tena u
MMOBEPXHOCTU BpalICHUs: HUIUHApP, KOHYC, cdepa, map, GOpMYyIIbl Uil BBIYUCICHUS HUX
TJTONIAJ/ICH MOBEPXHOCTEH U OOBEMOB.

Henab: naTte HayadbHOE IPEACTABIIEHUE O TeJlaX M MOBEPXHOCTSIX B MPOCTPAHCTBE;
IMO3HAKOMHUTh YyYaIIUXCSI C OCHOBHBIMHU (dopmysiamMH JJIsi BBIUYMCICHUS TUJIOIIaJeH
IMIOBEPXHOCTEH U OOBEMOB TEJI.

3HaTh U IOHUMATH:

- YTO U3Yy4YaeT CTEPEOMETpHUs;
- HUMETh MpPEeACTaBIICEHHUE O TejaX U IMIOBEPXHOCTAX B MPOCTPAHCTBE;
- 3HaTh (OpMYIBI AJIsI BBIYUCIICHUS MIIOMIAeH TTOBEPXHOCTEH U 0OBEMOB TEII.

¥YMeTh: BBITIOJIHATh YEPTEKHU T€OMETPUIYECKUX TEJI.

PaccmoTpeHune  mpocTedmMmx ~— MHOTOTPAaHHUKOB  (IIPU3MBI,  Tapajuiesiernunena,
MUpaMUIbl), a TaK)Ke TeJd U MOBEPXHOCTEH BpamleHus (MHJIMHIpaA, KOHyca, chephl, I1apa)
MIPOBOJUTCSI HA OCHOBE HAarSIAHBIX OpefcTaBieHU. be3 TIpuBiedYeHUsT aKCUOM
crepeoMeTpur. POpMyJbl 1 BBIYMCICHUSI OOBEMOB YKa3aHHBIX TEJ BBIBOJSITCSA Ha OCHOBE
npuHinna KaBambepu, G(oOpMydabl O BBIYUCICHHUS IUIONIAAei OOKOBBIX MHOBEPXHOCTEH
UUWJIMHApPAa M KOHYyCa MOJy4daloTCs C IOMOIIBIO Pa3BEepPTOK 3THUX MOBEPXHOCTEH, ¢dopmyna
riomaau cepsl MPUBOAUTCI 0€3 00O0CHOBAHHUS.

8. O0 akcuomax reomerpuu (1 4)

Becena 06 akcmomax 1o reoMeTpHu.

Heanb: nate OGoJiee ri1yObOKOE€ MpECTaBICHHE O CHUCTEME aKCHUOM IUIAaHUMETPUU U
aKCMOMAaTUYECKOM METO/IC.

3HaTh U IOHUMATH:

- aKCHMOMAaTHUYECKOE IMOCTPOECHUE I'€OMETPUH;
-  OCHOBHBIE€ aKCHOMBI €BKJIMJIOBOU reoMeTpuu, reomerpun JlobaueBckoro.

B npanHOW Teme paccka3blBaeTCs O pa3IMYHBIX CHCTEMaxX aKCHOM TI'€OMETPUH, B
YaCTHOCTH O pa3JIMYHbIX CIIoco0ax BBEJICHUS MOHSITHS paBeHCTBA (pUryp.

9. Utorosoe noBropenue (6 4)

3akperieHue 3HaHWi, YMEHUNW U HaBBIKOB, MOJYYEHHBIX Ha YpOKax IO JaHHBIM TeMaM
(kypc reomerpun 9 kiacca). YMeHHe paboTaTh C pa3IMYHBIMA UCTOYHUKaAMU UH(pOpMaLINU.

Hean: IloBTOpeHue, o600IIEeHNEe U CHCTEeMaTH3allus 3HAHUW, YMEHUH W HABBIKOB 3a
Kypc reomerpun 9 knacca. [lonroroska xk I'MA.

Ymern:

- OTBEYaTh Ha BOMPOCHI IO U3YUCHHBIM B TCUCHUE I'0/Ia TEMAM;
- NPUMEHATHh BCE U3yUEHHbIE TEOPEMBI IIPU PEIICHUH 33]1aY;

- pemiaTth TECTOBBIE 3a/I1aHHs 0A30BOTO YPOBHS,

- pemarth 3aJa4d MOBBIILIEHHOTO YPOBHS CIOXKHOCTH.
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KanennapHo-treMaTuyeckoe IiiaHupoBaHue 1Mo reomerpuu 9a kiacca
2 gaca B HeJIEI10, Bcero 68 yacos

No Tema [Tnanupyembie pe3yIbTaThl 00ydeHUS Dopmbl KonmuuectBo | nara
ypoka KOHTPOJIS 4acoB
Beoonoe noemopenue 4 1.09-8.09
1 [ToBTOpeHME MaTepHala 8 Kiacca @O, uzip
2 [ToBTOpeHME MaTepuana 8 Kimacca @O, uApP
3 [ToBTOpeHME MaTepuaa 8 Kiacca nJp, NPK
4 Konmponvnas paboma Nel «Beoonuwiti konmponsy K3V 1
Bexmoput 9 07.10
5 [Tonsitre BekTopa. PaBeHcTBO BekTopoB. OTKIaapiBanue | POPMyIMpOBaTh ONPENEIEHNS UILTOCTPHPOBATH @O, uzip
BEKTOPA OT JAHHOM TOYKH. MOHSITHS BEKTOPA, €T0 JIIMHEI, KOJUTMHEAPHBIX U
6 [MousiTue BekTopa. PaBeHcTBO BekTOpoB. OTKiaApiBanue | PABHBIX BEKTOPOB, MOTHBHPOBATD BEBC/CHHC
BeKTOpa oT Z[aHHOﬁ TOYKH IIOHATHUU U NJEUCTBUH, CBA3AHHLIX C BEKTOpaMU,
7 CyMMa 1ByX BEKTOPOB. 3aKOHBI CIIOKEHUST BEKTOPOB. COOTBETCTBYIOMMMH NPHMEPaMH, OTHOCAIMMAUCH OCP, T3
I K (1)I/I3I/ILICCKI/IM BCKTOPHBIM BCIIMYHNHAM,
paBHHO HapaHHeHOFpaMMa IIPUMCHATh BEKTOPBI U I[eﬁCTBHH Haa HUMU IIpU 0
8 CyMMa HECKOJIbKMX BEKTOPOB PEIICHIH TeOMETPHYECKIX 32724
9 Brrunranue BEKTOpOB nap
10 | YMHOX€EHUEe BEKTOpa Ha YHUCIIO OCP
11 [IpuMeHEeHHe BEKTOPOB K PEIICHHUIO 3a]1a4 UPK
12 | [IpumeHeHrEe BEKTOPOB K PELICHUIO 3a4a4 1P
13 CpenHsist TMHUSA Tpaneuun @0
Memoo koopounam 11 18.11
14 | Pa3noxxeHue BeKTOpa MO IBYM HEKOJUTHHEAPHBIM OOBSCHSITh M HILTIOCTPUPOBATH MOHSTHS 1P
BEKTOPaM MIPSIMOYTOJIBHOH CUCTEMBI KOOPJINHAT, KOOPIMHAT
15 KOOpI[I/IHaTBI BeKTOpa TOYKHU U KOOPpAHUHAT BEKTOPA; BBIBOAUTH U DO




16 CBsi3b MEX]ly KOOpJIMHATAMHU BEKTOpPA U KOOPJIUHATAMHU UCIIONB30BaTh MIPU PELICHUH 3a1a4 (OPMYJIbI T
ero Havajia ¥ KOHIIA KOOPAMHAT CEPEeIUHBI OTPE3Ka, JUIMHBI BEKTOPA,
17 [IpocTeiilye 3a1a4n B KOOPAUHATAX PaccTOAHMA MEXY ABYMA TOUKAMH, yPaBHEHNs UJpP
OKPYXHOCTH Y MIPSMOU
18 [Ipocreiimune 3agauu B KOOpAUHATAX
19 | YpaBHEeHME TUHUM HA IUIOCKOCTH. Y paBHEHHE OCP, T3
OKPYHOCTH
20 | YpaBHeHHE IPSAMOM Ap3
21 B3anMHOe pacnonioskeHHue IByX OKPYKHOCTEMN T
22 Pemenwue 3amau mo Teme « MeTO 1 KOOPHHATY nap
23 Pemrenne 3amad no reme «MeTo KOOpAUHAT HUPK
24 | Kommponavuas paboma Ne 2 no meme «Memoo K3y 1
KOOPOUHAM »
Coo0THOLIEHHUS MKy CTOPOHAMH M yIJIaMH TpeyrojbHuKa. CkajsipHOe NPOU3BeleHHe BEKTOPOB 14 20.01
25 | CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC yTJa. ®OopMyIHPOBATH HILTIOCTPUPOBATH OIPEICTICHHUSI
CHUHYCa, KOCUHYCA, TAHI'€CHCA U KOTAaHI'CHCA YTIJIOB
26 OCHOBHOE TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOpMYIIbI ot 0 10 180°; BHIBOIHTH OCHOBHOE @0, CP
NPUBENCHUSA TPUTOHOMETPUUECKOE TOXKIECTBO U (HOPMYIIBI
27 | ®opMyIibl 1S BBIYUCICHUS KOOPIUHAT TOUKH npuBeaeHHs; HOPMyIHPOBATh U JOKA3BIBATH
TEOpEMbI CHHYCOB U KOCUHYCOB, IPUMEHATh UX
28 TeopeMa O ILIOIan TpEYTOIbHIKOB IIpU pCUICHUHU TPCYT'OJILHUKOB; O6’B$ICH}ITL, KakK OCcP
29 Teopema cuHyCOB UCTIONb3YIOTCS TPUTOHOMETPUIECKHE (OPMYJTBI
HU3MEPHUTEIbHBIX pad0Tax HA MECTHOCTH;
30 | Teopema KOCHHYCOB (bopMyITHpPOBATH OMPEACICHHS YIIa MEXKIY nuap
BCKTOpaMHU U CKAJIAPHOTO IMPOU3BCACHUA
31 Pemienne TpeyronsHuKoB BEKTOPOB; BBIBOJUTH (POPMYITY CKAISIPHOTO ®0
32 PemeHHe TpeyFOJIbHI/IKOB MMPOU3BCACHUS UCPEC3 KOOPANHATEI BEKTOPOB,
(hopMyIIMpOBaTh U 00OOCHOBEIBATH YTBEPKACHUE O
33 | U3mepuTtenbHbIe paOdOTHI CBOWCTBAX CKaJIIPHOTO POU3BEICHHS; T
HCIIOJIE30BaTh CKAJIAPHOC IMTPOU3BCICHUC
34 VYron mexay Bekropamu. CKaJasipHOE TPOU3BEIACHUE BEKTOPOB MU PEIIEHHH 327121 UPK
BEKTOPOB
35 CkansipHO€ MPOMU3BEICHNE BEKTOPOB B KOOPIMHATAX U 1P

€r0 CBOMCTBa




36 | IIpumeHeHHE CKaIsIPHOTIO IPOU3BEIEHUS BEKTOPOB K AP3
pEIICHHIO 3a/1a4
37 Pemenue 3agau no reme « COOTHOMIEHUST MEXTY T
CTOPOHAMU U YTJIAMU TPEYTOJIHHUKA
38 | Kommpoavras paboma Ne3 no meme « Coomnouienus K3V 1
MeAHCOY CIMOPOHAMU U Y2NAMU MPEY2ONbHUKAY
nuna okpyscnocmu u nniouadsv Kpyza 11 4.03
39 | [IpaBWIBHBIN MHOTOYTOJIBHHUK DOopMyYITHPOBATH OMPEICICHUE MPABIIEHOTO
MHOTOYTOJIbHHKA; (POPMYIMPOBATh U I0OKA3bIBATh
40 OKpy»KHOCTb, OIIHCAHHAS OKOJIO MPABUIBLHOIO TEOpeMbl 00 OKPYKHOCTSX, OITMCAHHOW OKOJIO
MHOTOYroibHHKa. OKPY)KHOCTb, BIMCAHHAS B MPaBUIBHOTO MHOTOYTOJIBHUKA U BITUCAHHOU B
HpaBHHLHBIﬁ MHOT'OYTOJIbHUK HETrO, BIBOAUTH U UCIIOJIB30BaTh (bOpMy.HBI JJIA
41 @®opMyITbI UTs BEIYUCIICHUS TIOMIAIN TIPABUIIEHOTO BBIYHCIICHUS TUTOIIA/IH TIPABHIIBHOTO @0, T3
MHOI'OYT'OJIbHHKA, €I0 CTOPOHBI U PaJinyca BIIMCAHHOU MHOI'OyrO/JIbHKKA, €r0 CTOPOHBI U paJlyca
OKPYKHOCTH BIIMCAHHOW OKPY)XHOCTH; PEIIATh 3a1a4X Ha
42 | PemeHue 3a/1a4 Ha BEIYUCIICHHUE TIOIIATIH, CTOPOH TIOCTPOCHNE MPABUIIBHBIX MHOTOYTOJIEHUKOB, UPK
MPABIJIBHOTO MHOTOYTOJIbHHUKA M PAJNYCOB BIMICAHHOUN U OOBACHSTE IOHATHA JUIMHEL OKPYXKHOCTH M
o TUIOIIAAN KPYTa; BBIBOAUTH (HOPMYJIBI IS
OIUCAHHON OKPYHKHOCTH BBIYUCIICHUA JJIMHBI OKPY>XHOCTU U JJIMHBI OYTH,
43 | IlocTpoeHne MpaBUIIbHBIX MHOTOYT'OJIbHUKOB IUTONIA/IH KPYTa 1 TUTOMIA/IH KPYTOBOTO CEKTOPA,; @0
44 JUIMHa OKPYKHOCTH MPUMEHST 3T (GOPMYJIBI IPU PEIICHUN 33134 WP
45 [Tnomane kpyra. [1momane KpyroBoro cexkropa
46 | Pewmenue 3aaau no teme «/lmMHa OKpy>KHOCTH U OoCp
TUIOIIAb KPyTray
47 | Pewmenue 3aaau no teme «/liMHa oKpyKHOCTH U NPK
TUIOIIAb KPyTray
48 | Pewmenue 3aaau no teme «/liMHa OKpyKHOCTU U @0
TUIOIIAb KPyTray
49 | KoumponvHas paboma Ne3 no meme «/nuna K3y 1
OKPYHCHOCIMU U NIOWA0b KPY2a)»
Jeusicenue 6 1.04
50 | [lonstue arwkenus. OTOOpakeHUE MIIOCKOCTH Ha ce0st. | OOBACHATH, YTO TAKOE OTOOPAKEHUE TIIOCKOCTH T3
OceBasi ¥ ICHTpaJIbHASI CHMMETPUHU Ha ce0sl M B KAKOM CITydae OHO Ha3bIBAacTCs
51 HapaHHeHLHBII‘/'I MEPEHOC JBHXCHUEM ITIJIOCKOCTH, 06’BHCH}ITB, YTO TaKO€ OCP




52 [ToBopoT oceBasi CHMMETPHUSI, TApaIIeIbHBIN MEPEHOC U CP
MIOBOPOT; 0OOCHOBBIBATH, YTO 3TH OTOOPAKEHHUS

53 Pemenne 3agay mo teme «JIBuxeHue» TUTOCKOCTH Ha Cebsl SBIAIOTCS JIBHKEHHISMIL, HNPK

54 | Pemcruoc sanad o Teme «IBIDKCHHCH OOBSCHSITH, KAKOBA CBS3b MEKILY JABIKCHUSIMU U TIP3
HAJIO)KEHUAMK; HILTFOCTPUPOBATH OCHOBHBIE BUJIBI
JIBYKEHUH, B TOM YUCJIE C TIOMOIIBIO
KOMITBIOTEPHBIX POrPaMM

55 | Kommponvuas paboma Ne 4 no meme «/{suscenuey K3y

Hauanwvnwvie ceedenusn uz cmepeomempuu 22.04
56 | Ilpenmet crepeomerpun. MHororpanHuk. [Ipusma. OOBACHATH, YTO TAKOE MHOTOIPAHHHK, €r0 'PaHH, T3
[Mapasuenenumnes peOpa, BepUIMHBI, TUaroHa I, KaKOH MHOTOTPaHHHUK

Ha3bIBACTCA BBIITYKJIBIM, YTO TAKOC€ 7-yTOJIbHAA OCP

57 O6’BeM Tcia mpusMma, €€ OCHOBaHUs, OOKOBBIE rpaHu u OOKOBBIE

58 | CpoiicTBa MIPAMOYTOJIBHOTO HapalIelenuIeia PeGpa, KaKasi IpU3Ma Ha3bIBACTCA NPAMOIE M Kakas nuap
HAKJIOHHOM, YTO TaKO€ BbLICOTA MMPU3MBI, KaKas IMpu3smMa

59 HI/IpaMI/I)Ia Ha3bIBACTCA NapaUICJICTIUIICIOM U KaKou NPK
TapaJICIICITUIIC Ha3bIBACTCA MMIPAMOYT'OJIbHBIM,

60 | Tena u moBepxHocTH BpareHus. [{umnap. Konyc (hopmymMpOBATE M OOOCHOBBIBATE yYTBEPKIACHHS O @0
CBOWCTBE IMaroHajeil napaaienenunea u O KBaapare

61 Cdepa u map JIMATOHAJIU IIPAMOYTOILHOTO MapaslleselHIe/a; 13

00BSCHATH, UTO TaKOE 00EM MHOTOTPAHHUKA;
BBIBOJIUTH (C IMOMoIIbIo puHIHa KaBasepn)
dbopmyny oObeMa IPSMOYTOJIFHOTO HapauICICIIHIICa;
OOBSCHATH KAKOW MHOT'OIPAHHHUK HA3bIBACTCS
MUPaMUJION, YTO TAKOE OCHOBAHHKE, BEpIINHA, OOKOBBIC
rpaHu, OOKOBBIE peOpa U BBICOTA HUPAMHU/IBI, KaKas
MUpaMu/ia Ha3bIBACTCS IPABUIIBHOM, YTO TaKOE
anodemMa MpaBUILHON THUPAMHUIBI, TPUBOIUTH
¢bopmyy o0beMa IHpaMHIBl; OOBACHATH, KAKOE TEJIO
Ha3bIBACTCS LIUIIMHPOM, YTO TAKOE €ro OCh, BBICOTA,
OCHOBaHHe, pauyc, O0KOBasi MOBEPXHOCTH,
obpasyromniue, pa3BepTka O0KOBOM MOBEPXHOCTH,
KakuMH (OpPMyIaMHy BEIpaKaeTcs 00beM U IIIOIaIh
OOKOBOM MOBEPXHOCTH IWINHAPA; OOBACHITH, KAKOE
TEJIO HAa3hIBACTCS KOHYCOM, YTO TAKOE €r0 OCh, BBICOTA,
OCHOBaHHKE, OOKOBasi IOBEPXHOCTh, 00pa3yromiue,
pa3BepTka OOKOBOW MOBEPXHOCTH, KAKUMHU (POPMYITaMU
BBIpakaeTcsi 00beM KOHYCa U IUIOIIAb OOKOBOM
MMOBEPXHOCTH; OOBSCHATH, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs cepoii 1 KaKoe TeJI0 Ha3bIBACTCS IIAPOM,
YTO TaKOE pajuyc M nuameTp chepsl (1mapa),KakuMu




(dopmynamMu BeIpakaeTcs 00beM Iapa ¥ IIIoIaab
cthepsl; n300pakaTh M PacMO3HABATh HA PHUCYHKAX
HIpU3My, apaJuleJIeNUIea, TUpaMuLy, LAIHHID,
KOHYC, IIap
06 akcuomax zeomempuu 29.04
62 | O6 akcroMax TIaHUMETPHH @0
Hmozo060e noemopenue 25.05
63 | UroroBoe noBTopeHue 1no remaM «Bekrops», «Meron uap
KoopauHaTy, «CKalsipHOe MPOU3BEICHUE BEKTOPOBY
64 | UtoroBoe moBTopeHue mno teme « CoomuouieHus mexncoy AP3
CMOPOHAMU U Y2IaMU MPey20ibHUKAY
65 HToroBoe moBTOpEHUE «/[1UHA OKPYHCHOCMU U NIOUAOb T
Kpyaa»
66 | Umozcosas koumpoavhas paboma K3y
67 | Utororoe moBTOpEHUE PEIICHNUE 33/1a4 HA BBHIYMCIICHHE Cp
68 HroroBoe noBTOpEeHME pELICHUE 3a/1a4 HA HPK
JI0Ka3aTeJIbCTBO

OCP-o0yyaromasi caMmocTosiTeNibHasi paboTa

JIP3 — nuddepeHmpoBanHOE pelICHNE 3a1a9

®O- GpoHTaATBHBIN OMPOC

WP]l — uaauBuayanbHas pabota y JOCKH

T3 — TBOpUEckoe 3agaHne

NPK — nnauBuayanbHas paboTa 1Mo KapTouKkam

CP — camocTosTenpHas paboTa

ITP — mpoBepouHas pabota

T — TectoBas pabota

®IIK - ®@poHTanbHBIN NMCHMEHHBIN KOHTPOJIb

K3VY — KkoHTpOJIb 3HaHMIT U YMEHUI




		2022-10-31T12:18:52+0300
	Батова Людмила Анатольевна




